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Abstract: Objective: (i) To analyze the eating behaviors and body satisfaction of boys and 
girls and to examine their mothers' perceptions of these two domains; and (ii) to evaluate 
eating problem predictors using child body mass index (BMI), self-esteem, and body 
satisfaction as well as maternal BMI, eating problems, and satisfaction with their child's 
body. The participants included 111 children (54.1% girls aged between 9 and 12 years old) 
and their mothers. Assessment measures included the Child Eating Attitude Test, the 
Self-Perception Profile for Children, the Eating Disorders Questionnaire, and the Child 
Eating Behavior Questionnaire. Child and maternal measures also included BMI and 
Collins Figure Drawings. Results: (i) No association between child and maternal BMI for 
either sex was found; (ii) no difference was found between boys and girls with regard to 
eating behavior; (iii) most children revealed a preference for an ideal body image over their 
actual body image; (iv) most mothers preferred thinner bodies for their children; (v) greater 
BMI was related to higher body dissatisfaction; and (vi) child BMI and dissatisfaction with 
body image predicted eating disturbances in boys, whereas self-esteem, maternal BMI, and 
eating behavior predicted them in girls. Discussion: Maternal eating problems and BMI 
were related to female eating problems only. 
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1. Introduction 

Eating disorders among boys and girls are rare, but many children demonstrate behavioral eating 
disturbances [1]. Behaviors and attitudes such as restrained eating, fear of being fat, distorted body 
image, binge eating, and purging are common among preadolescents of both sexes. Specifically, 
50% of the children wanted to weigh less than their current weight and 16% had attempted to lose 
weight [2]. Other estimates of dieting to lose weight varied from 20% to 55.6% for girls and 31% to 
39% for boys, whereas 43.5% of girls and 43.5% of boys reported exercising to lose weight [3]. 

Despite the interest in these findings, child-feeding practices and eating problems in childhood are 
not well understood. In addition, the diagnostic groups for feeding and eating disorders in childhood 
have numerous problems, including the wide and inconsistent use of terminology as well as limited 
research [4]. Moreover, much of the available research on eating disturbances and body image in 
children has focused on girls [5] and on maternal eating behaviors, feeding practices, and on the effects 
these behaviors have on young girls [6,7,8]. Few studies have compared boys with girls regarding 
eating behaviors and the role of personal and maternal variables in predicting eating problems. 

As such, this study had two main goals. The first goal was to analyze the eating behaviors and body 
satisfaction of boys and girls and to analyze their mothers' perceptions on these two domains. Thus, 
this study compared the eating behaviors of boys with girls aged 9-12 years old, and the maternal 
perceptions of their children's eating behaviors. This study also compared the body satisfaction of 
boys with that of girls as well as maternal body satisfaction with that of their child. This goal was 
based on previous suggestions [9,10] that considered the investigation of the meaning of gender in 
body image and eating problem research to be important. Before testing these differences in body 
image and eating problems according to gender, we evaluated a possible association between maternal 
and child body mass index (BMI) for both sexes because some studies [11] have found that child BMI 
is significantly correlated with parental BMI (although there is a closer association with maternal than 
with paternal BMI). 

The second goal of this study was to evaluate the predictors of eating problems using child BMI, 
self-esteem, body satisfaction and maternal BMI, eating problems, and satisfaction with the body of 
their child. These latter variables of mothers have been shown to predict disordered eating in young 
children. For example, recent research [12,13] has focused on the role of the family in patterns of 
eating behaviors and the impact of BMI on the eating behaviors and body image of children. The 
assumptions that eating patterns are inherited and that this genetic contribution operates in a particular 
environmental context have fueled this type of research [14]. For example, while a predisposition to 
obesity might be due largely to individual differences in metabolism, it is also possible that behavioral 
and environmental pathways are significant. On the other hand, messages concerning dieting and 
thinness are widespread in the environment, and the primary place where this occurs is the family, 
where children see dieting behaviors in action [2]. Considering these findings, this study evaluated 
maternal perceptions of their children's body images and eating behaviors. We assumed that the family 
is the primary social context and that mothers play an important role in the eating behaviors of young 
children [15]. 

In addition to analyzing eating behaviors from the perspectives of children and their mothers, this 
study also included measures of body image, body satisfaction, and self-esteem. These variables were 
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chosen because they are related to eating disturbances in children and adolescents [10]. According to 
previous research, by the age of 8 to 13 some children already believe it would be better to weigh less 
due to their body image, although they do not necessarily attempt to lose weight [2]. In fact, two 
longitudinal studies [16,17] found that negative feelings toward body image predicted eating problems 
and eating disorder symptoms. According to Stice and Shaw [18] there is consistent support for the 
assertion that body dissatisfaction is a risk factor for eating pathology. We included self-esteem as a 
predictor of eating problems because research has demonstrated that body image disturbances and 
eating problems in children are frequently related to low self-esteem [3,5]. 

With regard to the main goals of this study, we examined six specific research questions: 

(i) Is there an association between maternal and child BMI for both sexes? 

(ii) Are there differences between boys and girls with regard to eating behaviors? 

(iii) Are there differences between mothers of boys and girls with regard to perceptions of child's 
eating behaviors? 

(iv) Are there differences between boys and girls with regard to body dissatisfaction? 

(v) Are there differences in maternal perspectives of body dissatisfaction for mothers of boys 
versus girls? 

(vi) What variables predict eating problems in girls and boys after controlling for the personal and 
psychological variables of children and mothers? 

2. Method 

2.1. Participants 

A convenience sample of 111 children and their respective mothers (n = 111) was evaluated. To 
ensure socioeconomic diversity, all participants attended public schools. 

The children included 51 boys (45.9%) and 60 girls (54.1%) aged between 9 and 12 years 
(M = 10.08; SD = 0.81). The mean maternal age was 39.58 years (SD = 5.27). Most mothers were 
married (89.2%). All mothers had received at least an elementary education (25.2% of mothers had 
9 years of education, 25.2% had 12 years of education, and 15.3% had college education). 

2.2. Measures 

Demographic and anthropometric information. The demographic information (e.g., gender and age) 
and anthropometric measures (e.g., height and weight to calculate BMI) of mothers and children were 
collected. The prevalence of underweight, normal weight, overweight, and obese participants was 
calculated [19] to correspond with traditional adult cut-offs as well as specific values for children 
considering sex and age. 

2.2.1. Child Measures 

Children's Eating Attitude Test (ChEAT) [20,21]. The child version of the Eating Attitude Test 
(EAT) is a 26-item, 6-point Likert scale ranging from always to never. High test-retest and internal 
reliability coefficients have been found for both girls and boys [20,22]. In addition, the ChEAT factor 
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structure for young girls [23] closely corresponds to the EAT factor structure in adolescent girls and 
women [24,25]. A score of 20 or above suggests the presence of an eating disorder, although the test 
cannot provide a definitive diagnosis [20]. The Portuguese version of the EAT has three dimensions: 

(i) diet (a = 0.76); (ii) bulimia and preoccupation with food (a = 0.50); and (iii) food control 
(a = 0.50). Cronbach's alpha was 0.72 for the ChEAT. 

Collins' Figure Drawings (CFD) [26]. The CFD is a pictorial instrument consisting of seven 
preadolescent body figures ranging from very thin (scored 1) to obese (scored 7). This instrument is 
the child version of body drawings for adults [27]. Seven male and female figures of children were 
created to illustrate body weights ranging from thin to obese. Participants used the CFD same-gender 
child figure to make self {Which picture looks the most like youl) and ideal-self selections {Which 
picture shows the way you want to lookl). The CFD score was determined by subtracting the value of 
the self-selection from the value of the ideal-self-selection. Negative scores indicate desires for thinner 
body shapes, whereas positive scores indicate desires for heavier body shapes. Collins (1991) reports 
an overall 3-day test-retest coefficient for current self of 0.71. The correlation between pictorial 
self-selection and weight was 0.36 while the correlation between BMI and self-rating was 0.37. 

Self-Perception Profile for Children (SPPC) [28,29]. The SPPC is a 36 item self-report 
questionnaire that assesses child self-esteem. This scale provides a total score and five subscales 
representing five domains of self-esteem: (i) scholastic competence; (ii) social acceptance; (iii) athletic 
competence; (iv) physical appearance; (v) behavioral conduct, as well as global self-esteem. In this 
study, only the global self-esteem (a = 0.73) was considered for the analysis. Each item contains the 
following opposite descriptions: Some children often forget what they have learned but other children 
are able to remember things easily. Children must choose the description that fits them and then 
indicate the degree of fit (true or very true) and then indicate whether the description is somewhat true 
or very true for them. Accordingly, each item is scored on a 4-point Likert scale in which higher scores 
reflect more positive self-views. A total score was computed for the self-esteem domain and the global 
self-esteem scale by adding the items' values. This sum was then divided by the total number of items 
to form a subscale. 

2.2.2. Maternal Measures 

Eating Disorder Examination Questionnaire (EDE-Q) [30,31]. The EDE-Q is a self-report version 
of the Eating Disorder Examination [32], a well-established, investigator-based interview. This 
version contains 28 items answered using a 7-point Likert-scale that ranges from 0 {none) to 6 {every 
day). The EDE-Q includes four subscales that measure the severity of aspects related to pathological 
eating behaviors that have occurred in the past 28 days, These subscales include: (i) restraint (a = 0.74); 

(ii) eating concern (a = 0.74); (iii) shape concern (a = 0.86); and (iv) weight concern (a = 0.75). 
Greater scores in each dimension indicate a higher likelihood of disordered eating behaviors. A global 
score was calculated from the average of the four subscale scores (a = 0.92). 

Child Eating Behavior Questionnaire (CEBQ) [33,34]. The CEBQ is a multi-dimensional, 
parent-report survey that measures child eating behavior using a 5 point Likert scale (from 1 = never to 
5 = always). This measure examines individual differences in eating style that are hypothesized to 
contribute to below or above average participant weights. The scale constructs were derived from the 
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literature on eating behavior and weight. The CEBQ contains eight subscales: (i) satiety response 
(a = 0.79); (ii) eating speed (a = 0.88); (iii) selectivity (a = 0.73); (iv) emotional undereating 
(a = 0.70); (v) food responsiveness (a = 0.82); (vi) enjoyment of food (a = 0.89); (vii) emotional 
overeating (a = 0.77); and (viii) desire to drink (a = 0.82). 

Collins figure drawings (CFD) [26]. In this study, mothers used the pictorial instrument described 
above to make two selections: (i) Which picture looks the most like your child lookl (same-gender 
child figure); and (ii) Which picture shows the way you want your child to lookl (same-gender child 
figure). The score was determined by subtracting the value for the current figure from the value for the 
desired figure. Negative scores indicate a desire for a thinner body shape, while positive scores 
indicate a desire for a heavier body shape. 

2.3. Procedure 

This study was reviewed and approved by the internal review board of Research Center of 
Psychology (University of Minho) in October 2010, and conformed to both National and European 
regulations on conducting research with human participants and on the management of personal data. 
Data collection involved the solicitation of permission from the Portuguese Ministry of Education and 
regional school authorities; the solicitation of permission from school directors to collect data for the 
research project; and finally the discussion of data collection with teachers and students at school 
visits. This research was presented as a study of mother and child eating behaviors. No exclusion 
criteria were considered. The questionnaires were provided to children during class time by one of the 
authors who read the instructions to each class. The CEBQ, CFD, and EDE-Q were sent to the mothers 
of selected children via teachers. Parents provided written consent for their children and themselves 
prior to data collection. All participants were informed that their involvement was voluntary and 
anonymous, and all the questionnaires delivered were returned. 

Body satisfaction was evaluated using the CFD for children. The score was determined by 
subtracting the value of the self-selection from the value for the ideal-self-selection. Negative scores 
indicate desires for thinner body shapes, whereas positive scores indicate desires for a heavier body 
shapes. Values equal to zero indicate no body dissatisfaction. Maternal satisfaction with their child's 
body was evaluated using the CFD for children. Its score was determined by subtracting the value of 
the child selection from the value of the ideal selection. Negative scores indicate maternal desires for 
their child to have a thinner body shape, whereas positive scores indicate maternal desires for them to 
have a heavier body shape. Values equal to zero indicate no body dissatisfaction. 

2.4. Data Analyses 

First, an exploratory data analysis tested parametric test assumptions. We did not find assumption 
violations in most cases. In cases in which normality was not assumed, we computed parametric test 
statistics and their non-parametric equivalent [35]. The results from both tests allowed us to make the 
same general conclusions. As such, we present only the parametric test results because they are more 
robust and allow us to use multivariate analyses, thereby reducing the number of tests conducted and 
the probability of a Type I error. 
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To evaluate the associations between nominal variables, chi-square tests were conducted. To 
evaluate between-group differences with regard to BMI, independent-samples J-tests were conducted. 
To evaluate between-group differences with regard to ChEAT and CEBQ scores, we applied 
multivariate analyses of variance. To predict disordered eating behavior in both groups of children, we 
applied a regression analysis with a blocked entry procedure. Considering the distribution of the 
children's BMI, this variable was dichotomized in order to allow comparison between children with 
normal weight versus overweight/obese, with the exception in the prediction model were BMI entered 
as a continuous variable. The same procedure was used regarding maternal BMI for both analyses. In 
the same way, the children's body dissatisfaction and maternal reports of child body satisfaction were 
dichotomized (body satisfaction versus body dissatisfaction). 

3. Results 

3.1. Child and Maternal BMI 

The BMI percentile was adjusted for age and gender, and 38 boys were of normal weight (74.5%), 
and 13 (25.5%) were overweight/obese. Furthermore, 43 girls were of normal weight (71.7%), and 
17 (28.3%) were overweight/obese. No underweight children were found. Approximately 33% (n = 36) 
of mothers were overweight (25 < BMI < 30) and approximately 11% (n = 12) were obese (BMI > 30). 

Child and maternal BMIs were analyzed to explore the association between child BMI and sex as 
well as the association between maternal BMI and child BMI. We did not find a relationship between 
child BMI percentile and sex (% 2 (i) = 0.11,/? = 0.83) or between maternal BMI and child BMI (boys 
X 2 (2) = 2.42, p = 0.30; girls x 2 (3) = 4.65, p = 0.20). No differences were found between girls and boys 
with regard to maternal BMI (boys M = 24.74; SD = 3.90 versus girls M = 24.84; SD = 4.30; 
?(109) = -0.13,/? = 0.90). 

3.2. Eating Behaviors in Boys and Girls 

Child eating behaviors were analyzed to explore between-sex differences. The distributions of the 
ChEAT total scores were similar for both genders (boys M = 9.02; SD = 7.15; girls M = 7.72; 
SD = 6.52; £(109) = 1.00, p = 0.24). No between-group differences were found with regard to the 
eating behavior subscales (Wilks' X = 0.97, F(3, 107) = 0.94,/? = 0.43, n 2 = 0.03). Maloney et al. [20] 
argued that ChEAT scores of 20 or higher should be regarded as indicating risk for an eating disorder; 
9.8% (n = 5) of the boys and 8.3% (n = 5) of the girls scored above this threshold. No associations 
were found between sex and ChEAT scores (x 2 (i) = 0.07,/? = 0.52). 

3.3. Maternal Perceptions of Child Eating Behaviors 

Maternal perceptions of child eating behaviors were analyzed to explore the differences between 
mothers of boys and those of girls. To do so, maternal CEBQ scores were analyzed. These results did 
not reveal between-group differences with regard to the CEBQ subscales (Wilks' X = 0.95, 
F(8, 102) = 0.68,/? = 0.62, n 2 = 0.06). 
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3.4. Body Satisfaction in Boys and Girls and Maternal Reports of Child Body Satisfaction 

Approximately 55% of the boys and 58.3% of the girls reported body dissatisfaction. Of these 
children, 78.6% of the boys and 80% of the girls reported desires for thinner bodies. Table 1 presents 
the percentages of body image satisfaction in boys and girls. There was no significant association 
(X 2 (2) = 0.15, p = 0.93) between sex and body satisfaction. Approximately 55% of the boys' mothers 
and 43.3% of the girls' mothers were not satisfied with their child's body image. Of these mothers, 
57.1% of the former group and 61.5% of the latter group desired their child to have a thinner body. 
Table 1 presents the percentages of the maternal satisfaction with their child's bodies. No association 
(X 2 (2) = 1-6, p = 0.45) was found between maternal satisfaction with their child's body and the sex of 
the child. However, this variable was related to both male body satisfaction (x 2 (4) = 12.85, p < 0.01) 
and female body satisfaction (x 2 (4) = 22.56, p< 0.001). 



Table 1. Body dissatisfaction in boys and girls. 





Boys (n = 51) 
n (%) 


Girls (n = 60) 

n (%) 


■V 2 

X (i) 


Children 








Body satisfaction 


23 (45.1) 


25 (41.7) 




Body dissatisfaction 


28 (54.9) 


35 (58.3) 


0.15 


Mothers 

Child body satisfaction 
Child body dissatisfaction 


23 (45.1) 
28 (54.9) 


34 (56.7) 
26 (43.3) 


1.60 



Table 2 presents the percentages of child and maternal body satisfaction with their child's bodies 
according to BMI. There was a significant association between body satisfaction and BMI in girls 
(X 2 (i) = 12.50, /? < 0.001) and boys (x 2 (i) = 6.22, p < 0.05). These findings suggest that a greater BMI is 
related to body dissatisfaction for both sexes. Concerning maternal satisfaction, there was a significant 
association between maternal satisfaction and BMI for girls (x 2 (i) = 10.61, p < 0.005) but not for boys 
(X 2 ( i)= \A5,p = 0.34). 



Table 2. Body dissatisfaction in boys and girls according to BMI. 





Boys (n 


= 51) 




Girls (« = 60) 


tm 




Normal Weight Overweight/Obese 




Normal Weight 


Overweight/Obese 






n (%) 


n (%) 




n (%) 


n (%) 




Children 














Body satisfaction 


21 (93.3) 


2(8.7) 




24 (96.0) 


1 (4.0) 




Body dissatisfaction 


17 (60.7) 


11 (39.3) 


6.22 


19(54.3) 


16 (45.6) 


12.50 


Mothers 














Child body satisfaction 


19 (82.6) 


4(17.4) 




30 (88.2) 


4(11.8) 




Child body dissatisfaction 


19 (69.9) 


9(32.1) 


1.45 


13 (50.0) 


13 (50.0) 


10.61 
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3.5. Eating Disturbance Predictors in Children 

A regression analysis was conducted to predict child eating behavior using the global score of the 
ChEAT. Variables were entered in the following order: (i) child BMI; (ii) SPPC global self-esteem; 
(iii) child body dissatisfaction using CFD scores; (iv) maternal BMI; (v) maternal eating behaviors 
using the EDE-Q global score; and (v) maternal dissatisfaction with their child's body using CFD 
scores. Two regression models were built to predict the eating behaviors of boys and girls separately. 
These models did not reveal multicollinearity problems, and the data were normally distributed [36]. 

The first regression controlled boys' BMIs in the first block and found that this variable resulted in 
a significant model that accounted for 6% of the variance. Participants with higher BMIs reported 
more disordered eating behaviors. The self-esteem regression coefficients were not significant in the 
second block. We controlled body dissatisfaction in the third block and found that it resulted in a 
significant model that accounted for 14% of the variance. Participants with higher body dissatisfaction 
scores reported more disordered eating behaviors. The inclusion of the maternal dimensions in blocks 
four (BMI), five (EDE-Q), and six (satisfaction with child's body) did not result in a significant model 
(see Table 3). 

Table 3. Regression models that predict ChEAT global scores for boys and girls. 



Boys 





* 2 (Adj.* 2 ) 


F 




P 


t 


Block 1— BMI 


0.08 (0.06) 


(1,48) = 


= 4.12 


0.28 


2.03 * 


Block 2 — Global self-esteem 


0.08 (0.04) 


(2, 47) = 


= 2.03 


0.02 


0.13 


Block 3 — Body dissatisfaction 


0.19(0.14) 


(3, 46) = 


= 3.56 


0.37 


2.48 * 


Block 4— Maternal BMI 


0.20 (0.13) 


(4, 45) = 


= 2.77 


0.10 


-0.73 


Block 5 — Maternal EDE-Q global score 


0.20 (0.11) 


(5, 44) = 


= 2.17 


0.00 


0.01 


Block 6 — Maternal dissatisfaction with child body image 


0.22 (0.11) 


(6, 43) = 


= 1.18 


0.15 


1.01 


Girls 




R 2 (Ad\.R 2 ) 


F 




P 


t 


Block 1— BMI 


0.05 (0.04) 


(1,58) = 


3.11 


0.23 


1.77 + 


Block 2 — Global self-esteem 


0.19(0.16) 


(2, 57) = 


6.66 


-0.38 


-3.12 ** 


Block 3 — Body dissatisfaction 


0.21 (0.16) 


(3, 56) = 


4.87 


0.14 


1.11 


Block 4— Maternal BMI 


0.34 (0.30) 


(4, 55) = 


7.18 


0.38 


3.38 ** 


Block 5 — Maternal EDE-Q global score 


0.41 (0.35) 


(5, 54) = 


7.41 


-0.28 


-2.41 * 


Block 6 — Maternal dissatisfaction with child body image 


0.41 (0.34) 


(6, 53) = 


6.15 


0.06 


0.55 



+ p < 0.10; *p< 0.05; ** p < 0.01. 



The second regression controlled the girls' BMI in the first block and found that it resulted in a 
marginally significant model that accounted for 4% of the variance. The second block added self-esteem, 
and this model explained 16% of the variance. Girls with low self-esteem reported more disordered 
eating behaviors. Block three added body dissatisfaction, and the model was not significant. The fourth 
block added maternal BMI, and it resulted in a significant model that explained 30% of the variance. 
Higher maternal BMIs predicted disordered eating behaviors in children. The inclusion of eating 
behavior in the fifth block resulted in a significant model that accounted for 35% of the variance. 
Maternal disordered eating behaviors predicted child disordered eating behaviors. Finally, maternal 
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satisfaction with their child's body was not a significant predictor of child eating disturbances in block 
six (see Table 3). 

4. Discussion 

This study investigated the differences between the eating behaviors and body satisfaction scores of 
preadolescent boys and girls as well as their mothers' perceptions of these domains. This study also 
evaluated the predictors of eating problems using child BMI, self-esteem, and body satisfaction as well 
as maternal BMI, eating problems, and satisfaction with their child's body. 

No relationship was found between maternal BMI and either daughter or son BMI. This result is 
contrary to studies [15] showing that maternal BMI positively predicts overweight in daughters and 
those showing that parental BMI predicts child BMI [11]. 

As in previous studies [37,38], we did not find differences in the mean ChEAT scores of boys and 
girls. In this sample, 9.8% of boys and 8.3% of girls scored above the ChEAT screening threshold, 
whereas other studies found that 5% to 8% of boys and 9% to 14% of girls did so [38,39]. Gender 
differences in dieting and diet-related behaviors as assessed by the ChEAT and similar instruments are 
not usually apparent until children are 10 years old [3]. These findings are also consistent with 
maternal perceptions of their child's eating behavior. 

More than half of the sample reported body dissatisfaction, which is consistent with other 
studies [40]. In addition, this study highlighted the fact that boys are not immune to weight and body 
image concerns, a finding that has been reported in other studies [2]. In fact, approximately 55% of the 
boys reported body dissatisfaction, with 78.6% of those reporting the desire for a thinner body. This 
result was unexpected considering that previous research shows that boys frequently want to be bigger, 
whereas girls typically want to be thinner [5]. However, some studies have also found that boys want 
to be thinner. For example, Gustafson-Larson and Terry found that 45% of boys wanted to change 
their weight, with 38% wanting to be thinner and 7% wanting to be heavier [41]. Likewise, our results 
match previous research findings that boys younger than 1 1 years old are apparently not concerned 
about building muscles [42]. According to these authors, these results must be considered in light of 
the possible problematic use of body drawings to evaluate the body images of boys [5]. This 
unidimensional measure does not distinguish increased size due to fat from that due to muscle, and the 
selection of a desired body does not fully reveal the magnitude of the difference between real and ideal 
bodies. In addition, we did not find a relationship between sex and body satisfaction, which is contrary 
to many studies [5] that indicate there is a higher prevalence of body dissatisfaction among girls 
compared with boys. On the other hand, we found that greater BMI was related to higher body 
dissatisfaction for both sexes. Other studies [43] have also found a relationship between BMI and body 
dissatisfaction, with small but significant correlations between BMI and body dissatisfaction in 
5 to 9-year-olds. 

Finally, the predictors of child eating disturbances differed by sex. Also, BMI and body 
dissatisfaction predicted eating disturbances in boys. Several studies have found that body 
dissatisfaction is related to weight concerns and eating problems in children and preadolescents [3]. 
Likewise, a greater BMI seems to be related to eating problems. BMI did not predict body 
dissatisfaction in girls. These results indicate that eating problems are related to BMI in boys, but they 
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are softened related to BMI in girls. However, the literature consistently shows that both boys and girls 
with higher BMIs report more frequent diet and diet-related behaviors [18,38]. According to our 
findings, self-esteem predicted eating disturbances in girls but not in boys. Previous research has also 
shown that self-concept is associated with dieting concerns among children, especially for girls, and 
that the same relationship was weak and generally insignificant for boys [3]. 

This research found support for the influence of maternal BMI and eating behaviors on the eating 
disturbances of their daughters. Our results are consistent with previous findings [44] showing that 
mothers influence their daughters' eating behaviors. Previous research suggests that maternal dieting 
predicts dieting concerns and behaviors in girls. Moreover, girls who reported that their mothers were 
on a diet were also most likely to demonstrate eating problems [3]. In contrast with these findings, our 
results failed to show a significant relationship between maternal eating behaviors and their sons' 
eating behaviors. Therefore, boys appear to be less affected by maternal eating behaviors than girls [45]. 
This could result from differential parenting but also could be explained by biological factors. To our 
knowledge, this study is the first to separately evaluate eating disturbances in boys and girls with 
regard to the influence of both personal and maternal variables. Our findings highlight the possibility 
that maternal variables related to eating behaviors affect eating disturbances in girls more than in boys. 

Some possible limitations of this research should be noted. First, the Cronbach's alphas of the 
ChEAT in our sample are low. This finding suggests that this scale is not as reliable with younger 
children as it is with adults and older children [23]. As such, interpretations of these data should be 
cautious. Furthermore, this sample was limited to mothers and did not include fathers. More research is 
needed to understand the influence of fathers on child eating disturbances. Also, the convenient nature 
of the sample and the number of the participants included did not allow the generalization of the 
results. This aspect is important because 15% of obese children were found in the sample, which is 
higher than reported in other studies [46]. 

The retrospective, cross-sectional nature of our adopted design and its reliance on self-report 
questionnaires are also limitations. A large number of predictors compared to the sample size were 
used, and this constitutes a limitation to statistical power. Replication using larger samples and 
longitudinal designs are required to determine the predictors of eating disturbances in boys and girls. 
Future research addressing children's eating behaviors and body satisfaction related to parental 
variables will be useful to the understanding of the developmental trajectory of children's eating 
problems and body concerns. 

5. Conclusions 

Boys and girls did not differ with regard to eating problems or body satisfaction. Child BMI and 
body image dissatisfaction predicted eating disturbances in boys, and self-esteem, maternal BMI, and 
eating behaviors predicted them in girls. These findings suggest that the maternal influences on child 
eating disturbances differ by sex. 

Conflict of Interest 

The authors declare no conflict of interest. 



Nutrients 2012, 4 



283 



References 

1. Bravender, T.; Bryant- Waugh, R.; Herzog, D.; Katzman, D.; Kreipe, R.D.; Lask, B.; Le Grange, D.; 
Lock, J.; Loeb, K.; Madden, S. Classification of child and adolescent eating disturbances. 
Workgroup for classification of eating disorders in children and adolescents (WCEDCA). Int. J. 
Eat. Disord. 2007, 40, S117-S122. 

2. Schur, E.; Sanders, M.; Steiner, H. Body dissatisfaction and dieting in young children. Int. J. Eat. 
Disord. 2000, 27, 74-82. 

3. Ricciardelli, L.A.; McCabe, M.P. Child body image concerns and eating disturbance: A review of 
the literature. Clin. Psychol. Rev. 2001, 21, 325-344. 

4. Bryant-Waugh, R.; Markham, L.; Kreipe, R.E.; Walsh, B.T. Feeding and eating disorders in 
childhood. Int. J. Eat. Disord. 2010, 43, 98-1 11. 

5. Cohane, G.H.; Pope, H.G. Body image in boys: A review of the literature. Int. J. Eat. Disord. 
2001, 29, 373-379. 

6. Abramovitz, BA; Birch, L.L. Five-year-old girl's ideas about dieting are predicted by their 
maternal dieting. J. Am. Diet. Assoc. 2000, 100, 1157-1163. 

7. Birch, L.L.; Fisher, J.O. Maternal child-feeding practices influence daughter's eating and weight. 
Am. J. Clin. Nutr. 2000, 71, 1054-1061. 

8. Johannsen, D.L.; Johannsen, N.M.; Specker, B.L. Influence of parents' eating behaviors and child 
feeding practices on child weight status. Obesity 2006, 14, 431-439. 

9. Kelly, C; Ricciardelli, LA.; Clarke, J.D. Problem eating attitudes and behaviors in young 
children. Int. J. Eat. Disord. 1999, 25, 281-286. 

10. Smolak, L. Body image in children and adolescents: Where do we go from here? Body Image 
2004, 1, 15-28. 

11. Danielzik, S.; Langnase, K.; Mast, M.; Spethmann, C; Muller, M. Impact of parental BMI on the 
manifestation of overweight 5-7 year old children. Eur. J. Nutr. 2002, 41, 132-138. 

12. Pike, K.M.; Rodin, J. Mothers, daughters, and disordered eating. J. Abnorm. Psychol. 1991, 100, 
198-204. 

13. Ruther, N.M.; Richman, C.L. The relationship between maternal eating, and disordered eating. 
Bull. Psychosom. Soc. 1993, 31, 217-220. 

14. Maes, H.M.; Neale, M.; Eaves, L.J. Genetic and environmental factors in relative body weight 
and human adiposity. Behav. Genet. 1997, 4, 325-351. 

15. Cutting, T.M.; Fisher, J.O.; Grimm-Thomas, K.; Birch, L.L. Like mother, like daughter: Familial 
patterns of overweight are mediated by maternal dietary desinhibition. Am. J. Clin. Nutr. 1999, 
69, 608-613. 

16. Attie, J.; Brooks-Gunn, J. Development of eating problems in adolescent girls: A longitudinal 
study. Dev. Psychol. 1989, 25, 70-79. 

17. Killen, J.D.; Taylor, C.B.; Hayward, C; Wilson, D.M.; Haydel, K.F.; Hammer, L.D.; Simmomds, B.; 
Robinson, T.N.; Litt, I.; Varady, A.; et al. Pursuit of thinness and onset of eating disorders 
symptoms in a community sample of adolescent girls: A three-year prospective analysis. Int. J. 
Eat. Disord. 1994, 16, 227-238. 



Nutrients 2012, 4 



284 



18. Stice, E.; Shaw, H.E. Role of body dissatisfaction in the onset and maintenance of eating 
pathology: A syntesis of research findings. J. Psychosom. Res. 2002, 2, 985-993. 

19. Centers for Disease Control Data: Growth Charts, 2000. Available online: http://www.cdc.gov/ 
nccdphp/dnpa/growthcharts/resources/CDCGrowthCharts5-2002.ppt (accessed on 19 January 2010). 

20. Maloney, M.J.; McGuire, J.B.; Daniels, S.R. Reliability testing of a child version of the Eating 
Attitude Test. J. Am. Acad. Child Adolesc. Psychiatry 1988, 5, 541-543. 

21. Brasil, R.; Santos, I.; Baptista, A. Teste de atitudes alimentares em criancas: Estudo das 
qualidades psicometricas. Poster presented at XIII Conferencia Internacional Avaliacao 
Psicologica: Formas e Contextos, Braga, Portugal, May 2008. 

22. Flannery-Schroeder, E.C.; Chrisler, J.C. Body Esteem, eating attitudes and gender-role orientation 
in three age groups of children. Curr. Psychol. 1996, 15, 235-248. 

23. Smolak, L.; Levine, M. Psychometric properties of the Child Eating Attitudes Test. Int. J. Eat. 
Disord. 1994, 16, 275-282. 

24. Garner, D.M.; Olmsted, M.P.; Bohr, Y.; Garfinkel, P.E. The Eating Attitudes Test: Psychiatric 
features and clinical correlates. Psychol. Med. 1982, 12, 871-879. 

25. Wells, J.E.; Coope,P.A.; Gabb, D.C.; Pears, R.K. The factor structure of the Eating Attitudes Test 
with adolescent girls. Psychol. Med. 1985, 15, 141-146. 

26. Collins, M.E. Body figure perceptions and preferences among preadolescents children. Int. J. Eat. 
Disord. 1991, 10, 199-208. 

27. Stunkard, A.J.; Sorenson, T.; Schulsinger, F. Use of the Danish Adoption Register for the Study 
of Obesity and Thinness. In Genetics of Neurological and Psychiatric Disorders; Kety, S.S., 
Rowland, L.P., Sidman, R.L., Matthuysse, S.W., Eds.; Raven Press: New York, NY, USA, 1983; 
pp. 115-120. 

28. Harter, S. The perceived competence scale for children. Child Dev. 1982, 53, 87-97. 

29. Martins, M.; Peixoto, F.; Mata, L.; Monteiro, V. Escala de auto-conceito para criancas e 
pre-adolescentes de Susan Harter. In Provas Psicoldgicas em Portugal; Almeida, L.S., 
Simoes, M.R, Goncalves, M.M., Eds.; Associacao dos Psicologos Portugueses: Braga, Portugal, 
1995; Volume l,pp. 79-89. 

30. Fairburn, C.G.; Beglin, S.J. The assessment of eating disorders: Interview or self report 
questionnaire? Int. J. Eat. Disord. 1994, 16, 363-370. 

31. Machado, P.P.P. Questiondrio de alimentaqao: EDE-Q5.2 (Eating Questionnaire: EDE-Q5.2); 
Universidade do Minho: Braga, Portugal, 2007. 

32. Fairburn, C.G.; Cooper, Z. Binge Eating: Nature, Assessment and Treatment; Guilford Press: 
New York, NY, USA, 1993. 

33. Wardle, J.; Guthrie, C.A.; Sanderson, S.; Rapoport, L. Development of the Child Eating Behavior 
Questionnaire. J. Child Psychol. Psychiatry 2001, 42, 963-970. 

34. Viana, V.; Sinde, S.; Saxton, J.C. Child Eating Behavior Questionnaire: Associations with BMI in 
Portuguese children. Br. J. Nutr. 2008, 100, 445-450. 

35. Fife-Schaw, C. Levels of Measurement. In Research Methods in Psychology, 3rd ed.; 
Breakwell, G.M., Hammond, S., Fife-Shaw, C, Smith, J.A., Eds.; Sage: London, UK, 2006. 

36. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 4th ed.; HarperCollins: New York, 
NY, USA, 2001. 



Nutrients 2012, 4 



285 



37. Sancho, C; Asorey, O.; Arija, V.; Canals, J. Psychometric characteristics of the Child Eating 
Attitudes Test in a Spanish population. Eur. Eat. Disord. Rev. 2005, 13, 338-343. 

38. Rolland, K.; Farnill, D.; Griffiths, RA. Body Figure perceptions and eating attitudes among 
Australian schoolchildren aged 8 to 12 years. Int. J. Eat. Disord. 1997, 21, 273-278. 

39. Maloney, M.; McGuire, J.; Daniels, S.; Specker, B. Dieting Behavior and Eating Attitudes in 
Children. Pediatrics 1989, 84, 482-489. 

40. Dohnt, H.; Tiggemann, M. The contribution of peer and media influences to the development of 
body satisfaction and self-esteem in young girls: A prospective study. Dev. Psychol. 2006, 42, 
929-936. 

41. Gustafson-Larson, A.M.; Terry, R.D. Weight-related behaviors and concerns of fourth-grade 
children. J. Am. Diet. Assoc. 1992, 92, 818-822. 

42. Polce-Lynche, M.; Myers, B.; Kilmartin, C; Forssmann-Falck, R.; Kliewer, W. Gender and age 
patterns in emotional expression, body image, and self-esteem: A qualitative analysis. Sex Roles 
1998, 38, 1025-1041. 

43. Davison, K.K.; Markey, C.N.; Birch, L.L. A longitudinal examination of patterns in girl's weight 
concerns and body dissatisfaction from ages 5 to 9 years. Int. J. Eat. Disord. 2003, 33, 320-332. 

44. Johnson, S.L.; Birch., L.L. Parent's and child adiposity and eating styles. Pediatrics 1994, 94, 
653-661. 

45. Smolak, L.; Levine, M.P.; Schermer, F. Parental input and weight concerns among elementary 
school children. Int. J. Eat. Disord. 1999, 25, 263-271. 

46. Moreira, P. Overweight and obesity in Portuguese children and adolescents. J. Public Health 
2007, 15, 155-161. 

© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http ://creativecommons . org/lic enses/by/ 3.0/). 



